MATERNAL AND PATERNAL CONTROLLING FEEDING PRACTICES WITH MALE AND FEMALE CHILDREN
Parental use of pressuring feeding practices with their children have been associated with children's lack of self regulation of food intake and failure to respond to internal signals of hunger and satiety (e.g. Johnson & Birch, 1994) , refusal of foods in adulthood that were linked with pressurising feeding practices in childhood (Batsell, Brown, Ansfield & Paschall, 2002) , and inhibition of healthy weight trajectories in infancy (Farrow & Blissett, in press) . Furthermore, restrictive feeding practices have been associated with preference for foods that are restricted (Fisher & Birch, 1999) , eating in the absence of hunger, (Birch, Fisher & Davison, 2003) and a more negative self evaluation of eating .
It is undisputed that mothers tend to be the primary caregivers, and as such tend to be the ones predominantly responsible for feeding their children; for example, in recent studies which have invited parents to provide information regarding their children's eating, between 2 and 8% of respondents were fathers (Patrick, Nicklas, Hughes & Morales, 2005; Wardle, Carnell & Cooke, 2005) . Indeed, the majority of research in this area has focussed on maternal feeding practices, despite the fact that paternal factors have been demonstrated to be important determinants of decisions to breastfeed, child body satisfaction, child's engagement in food restricting activities and maternal social support within the feeding interaction Field, Camargo, Taylor, Berkey, Roberts & Colditz, 2001; Olrick, Pianta & Marvin, 2002; Saarilehto, Keskinen, Lapinleimu, Helenius & Simell, 2001; Scott, Landers, Hughes & Binns, 2001; Smolak, Levine & Schermer, 1998) . For example, Smolak, Levine & Schermer (1999) demonstrated that girls' body esteem was related to their fathers' complaints about his weight, and his dieting behaviours were related to his daughter's dieting concerns and behaviours. Furthermore, Olrick, Pianta & Marvin (2002) demonstrated that maternal marital satisfaction was significantly related to the father's involvement with and responsiveness to his child's mealtime signals.
Whilst maternal factors have generally been found to be more important than paternal factors in the prediction of child eating disturbance Wertheim, Mee & Paxton, 1999) , the majority of studies that have included paternal factors in their investigation have found some relationship between paternal attitudes such as body dissatisfaction, paternal behaviours such as dieting, and their child's disturbed eating attitudes and behaviours Field et al., 2001; Smolak et al., 1998) . Furthermore, in some studies, paternal factors have been shown to add significantly to the impact of maternal factors in the explanation of phenomena such as initiation of dieting (e.g. Huon & Walton, 2000) , body esteem in five year old girls ) and weight concerns and dieting behaviours (Field et al., 2001) . Furthermore, it appears that the link between paternal and child attitudes and behaviour may be more specific to the father-daughter relationship than to the father-son relationship (Thelen & Cormier, 1995) , although some studies have found links between father and son's eating attitudes and behaviours (e.g. Field et al., 2001 ).
These studies together emphasise the importance of continued assessment of the role of the father in feeding and eating interactions. However, to date, no research has explicitly compared maternal and paternal control of feeding in non-clinical, preschool boys and girls.
Furthermore, no research to date has examined the relationships between parental unhealthy eating attitudes and the use of controlling feeding practices in both mothers and fathers with their daughters and sons. Maternal eating psychopathology has been consistently related to feeding disturbance in children, (e.g. Coulthard, Blissett & Harris, 2004) , and it has been suggested that there may be different motivations for maternal use of controlling feeding practices with male and female children, which may be linked to maternal eating psychopathology (Blissett, Meyer, Farrow, Bryant-Waugh & Nicholls, 2005) . It has been suggested that the links between parental eating concerns and child feeding are more likely to be transmitted from mother to daughter, than through fathers, or to sons (Fisher & Birch, 1999; Smolak et al., 1999; Wertheim et al., 1999) . These differential relationships may depend in part on different social pressures on children to conform to gender stereotypes and on mothers to feed their child in a way which facilitates the achievement of these stereotyped ideals. For example, Birch & Fisher (1995) hypothesised that the higher amount of control placed upon girls' food intake reflects sex differences in ideal body size and attractiveness, and that it is more acceptable to be a heavy boy than a heavy girl. Furthermore, Ricciardelli & McCabe (2001) suggested that parents are less likely to encourage boys to lose weight as a result of the differences in societal ideals for weights of boys and girls, and that parents of boys may be more likely to encourage them to gain weight. However, such differences in feeding strategies dependent on child gender remain to be adequately investigated. describe a model of family environmental influence where child feeding practices of food restriction and pressure to eat are predicted by parent's own eating behaviours, children's current weight status, and parental concern about their child's future risk of overweight. These controlling parental practices are carried out in an attempt to prevent the development of overweight, but conversely reduce the child's opportunity for the development of self regulatory behaviour, thus ultimately inhibiting self regulation of energy intake in the presence of palatable foods. Such a model highlights that parent and child BMI should be taken into account in the assessment of the relationship between parental eating and feeding practices. However, whilst some work has suggested that the relationships between parental eating psychopathology and controlling feeding practices are independent of child actual or perceived weight (Tiggeman & Lowes, 2002) , and that maternal and child BMI are unrelated to maternal-child feeding patterns (Faith et al., 2003) , others suggest that aspects of controlling feeding practices can explain significant amounts of variance in children's adiposity (e.g. Spruijt-Metz, Lindquist, Birch, Fisher & Goran, 2002) . Therefore, the role of BMI in these relationships warrants further attention.
This study had two main aims. First, we aimed to assess whether mothers' and fathers' controlling feeding practices (pressure to eat, restriction, and monitoring) differed, and whether they varied according to the gender of their child. Second, we aimed to determine whether maternal and paternal unhealthy eating attitudes and BMI were related to controlling child feeding practices, and to examine variation in the patterns of relationships between attitudes and feeding practices dependent on the combination of the gender of parent and child within a dyad. Therefore, it was hypothesised that unhealthy eating attitudes and perceived feeding responsibility would be greater for mothers than fathers. It was also hypothesised that there would be gender differences in the report of controlling feeding practices, with mothers reporting greater controlling feeding practices than fathers, and with mothers and fathers reporting greater restriction and monitoring of their daughters' food intake, and reporting placing greater pressure to eat on their sons. It was also hypothesised that both unhealthy maternal and paternal eating attitudes would be related to more controlling feeding practices, and that these relationships would be particularly evident in mother-daughter dyads. We also examined the role of child and parent BMI in these relationships, given their established link with controlling feeding practices.
METHOD Participants:
One hundred and eighty eight co-habiting parents of 94 children (aged 12-62 months, mean age 37.7 months, SD= 12.7, 46 male children, 48 female children) were recruited through private pre-school nurseries within the cities of Birmingham, Coventry and Cambridge, in the UK. Data on SES was not collected but the nurseries catered for primarily professional, well-educated parents in affluent areas. (Previous studies have not found an effect of SES on feeding practice: e.g. Faith et al., 2003; Patrick et al., 2005) . All families from each of the nurseries were given questionnaires by nursery staff if they had a child over 1 year of age. Approximately 1000 questionnaires were delivered to nurseries, and in addition to the 188 parents in this study, a further 50 parents (42 mothers and 8 fathers) responded to the questionnaire but their partners failed to participate, and so their data could not be used. The mothers' and fathers' ages ranged from 22 to 53 years, with a mean age of 36.6 years (SD=4.7). Mean maternal BMI was 23.6 (SD=4.6), mean paternal BMI was 24.5 (SD=3.0). Mean daughters' BMI was 15.8 (SD=1.8), and mean sons' BMI was 16.9 (SD=2.1). BMI scores appear to be slightly lower than the mean BMI scores for three year old English children (16.5 for girls and 17.2 for boys: Health Survey for England, 2004 ). There were no significant differences between male and female children in age, but male children had significantly greater BMI than female children (z=-2.615,
Measures
Eating Disorders Inventory-2 (EDI-2: Garner, 1991) The EDI-2 is a 91-item measure with higher scores indicating greater levels of pathology. The EDI-2 is divided into eleven subscales, but only the three eating cognition subscales have been used in this study, those of Drive for thinness, Bulimia, and Body dissatisfaction. The EDI-2 has good internal consistency and good testretest reliability, with adequate content, convergent, and discriminant validity (Garner, 1991) . It has also been found to be useful and to have acceptable validity and reliability in non-clinical samples (Berman, Lam & Goldner, 1993; Meyer & Waller, 1998; Wicks, Siegert & Walkey, 2004) .
The Child Feeding Questionnaire (CFQ: Birch, Fisher, Grimm-Thomas, Markey,
The CFQ was used to assess parental perception of feeding responsibility and the feeding practices of monitoring of food intake, restrictive feeding practices, and application of pressure to eat. The CFQ is widely used to assess parental control over child feeding (Carper, Fisher & Birch, 2000; Fisher, Birch, Smiciklas-Wright & Picciano, 2000; Fisher, Mitchell, Smiciklas-Wright & Birch, 2002; Francis, Hofer, & Birch, 2001) , and has been shown to have good validity and reliability ).
Procedure
Nursery staff were asked to distribute questionnaires to parents. Following informed written consent, all measures were completed and returned separately by mothers and fathers, in prepaid envelopes, to the university. Codes were used to match the questionnaires when they were returned to the researcher. Parents reported their own and their child's height and weight.
Data analysis
Data were non-normally distributed, therefore non-parametric tests (KruskalWallis tests, Mann-Whitney tests, Spearman's correlations, 1-tailed) were used. Child age and parent age were not significantly correlated with controlling feeding practices, and therefore were not controlled for or examined in further analyses. Table 1 about here
RESULTS --------------------
The mean EDI scores for females are consistent with those for non-clinical females reported by Berman, Lam and Goldner (1993) , and although non-clinical comparison data regarding fathers is limited, the mean EDI scores for non-clinical males in this sample are comparable to those of Meyer and Waller (1998) , in their student sample. The mean CFQ scores are broadly comparable to those reported for North American parents of young children ) and slightly higher than those reported for a UK sample of mothers of one-year-old infants (Farrow & Blissett, 2006) .
Differences in maternal & paternal unhealthy eating attitudes & feeding practices
Mann-Whitney tests were used to test the hypothesis that unhealthy eating attitudes and perceived feeding responsibility would be greater for mothers than fathers. (vs. 0% of mothers) reported never being responsible for their children's eating. Table 2 about here
----------------------
Kruskal-Wallis tests were used to test the hypothesis that there would be differences in the report of feeding practices by mothers and fathers with their daughters and sons. .05). There were no differences between mothers and fathers of sons or daughters in their reports of their tendency to restrict foods or pressure their children to eat. We have also presented the correlations between maternal and paternal controlling feeding practices to further elucidate the nature of the relationships between these factors and to allow comparison with other research (see Table 3 ). Maternal and paternal reports of their use of restriction and monitoring are significantly related, but there was no relationship between maternal and paternal monitoring of their child's food intake.
Links between parental feeding practices and unhealthy eating attitudes
To test the hypothesis that both unhealthy maternal and paternal eating attitudes would be related to more controlling feeding practices, and that there would be greater links between unhealthy eating attitudes and controlling practices for mothers of girls, 1-tailed Spearman's correlations were carried out between eating attitudes and feeding practices for data split into each of the four parent-child gender combination categories. Table 4 illustrates the correlation matrix for these analyses. Table 4 about here
----------------------

Across the sample as a whole, there were no correlations between parental controlling feeding practices and parental drive for thinness, body dissatisfaction, or parental BMI.
Mothers of girls
Maternal use of restriction with daughters was significantly correlated with maternal bulimia scores. There were no other significant associations between controlling practices and daughters' BMI or maternal unhealthy eating attitudes.
Mothers of Boys
There were no correlations between maternal unhealthy eating attitudes with maternal reports of the use of controlling feeding practices with sons. However, maternal use of restriction and pressure to eat were correlated with sons' BMI, with greater restriction in the context of higher BMI, and greater pressure in the context of lower BMI.
Fathers of Girls
In fathers of girls, there were no significant relationships between paternal unhealthy eating attitudes, child BMI and controlling feeding practices.
Fathers of Boys
In fathers of boys, there were no relationships between paternal unhealthy eating attitudes with practices of restriction or pressure to eat, nor was the son's BMI related to the use of controlling feeding practices in this sample. However, paternal body dissatisfaction was associated with greater monitoring of son's food intake.
Differences in magnitude of correlation coefficients
Finally, to establish whether the correlation coefficients were significantly different depending on the dyad in question, we used a web-based calculation of the difference in magnitude of the correlation coefficients (IFA Services Statistics, 2005) . This revealed that the relationship between pressure to eat and BMI in mothers of boys was significantly greater than the equivalent relationship in fathers of boys (p<0.04).
Furthermore, the relationship between bulimic symptoms and restriction in mothers of girls was significantly greater than the equivalent relationship in mothers of boys (p<0.02), fathers of girls (p<0.05) and fathers of boys (p<0.02). Finally, the relationship between monitoring and body dissatisfaction in fathers of boys was significantly greater than the equivalent relationship in fathers of girls (p<0.03).
DISCUSSION
The study aimed to explore the differences between maternal and paternal eating-related attitudes and feeding practices, and to determine whether maternal and paternal unhealthy eating attitudes were related to controlling child feeding practices in a non-clinical group. Furthermore, the study aimed to examine variation in patterns of relationships between unhealthy eating attitudes and feeding practices dependent on the combination of the gender of parent and child within a dyad. The hypotheses of the study were partially supported. There were significant differences between mothers and fathers in their reports of unhealthy eating attitudes, perceived feeding responsibility and monitoring of child feeding. However, mothers and fathers did not differ in their use of restrictive or pressurising practices. In mother-daughter dyads we found evidence of a relationship between bulimic symptoms and controlling feeding practices, whilst fathers with greater body dissatisfaction were more likely to monitor their sons' food intake.
Whilst mothers appear to retain much of the responsibility for feeding their children, and are perhaps therefore more likely be in a position to monitor the food intake of their children, this study found that in this non-clinical, UK sample, mothers were no more likely to report restricting or pressuring feeding practices than fathers.
Furthermore, family members tended to report similarly in their use of controlling feeding practices as indicated by the correlations between maternal and paternal reports of both restriction and monitoring. This suggests that in datasets where either parent is invited to complete questionnaires regarding their feeding strategies, the gender of the parent is unlikely to significantly affect the rates of reported controlling feeding practices. However, it may also be suggested that, in the UK, in general, fathers may be less likely to be able to report accurately on their children's eating given their lower rates of responsibility for feeding their children and lower levels of monitoring their children's food intake. It may be advantageous in further work to include a behavioural measure of involvement with feeding interactions (e.g. how many times a week do you prepare food for your child, or eat with your child?), in addition to the use of the perceived feeding responsibility scale, to gain a clearer picture of the levels of involvement of fathers within mealtime settings. Furthermore, it would be interesting to explore whether or not observations of fathers' behaviour within the mealtime setting reflects their reports of their use of restriction or pressure, or whether paternal reports are a reflection of the mother's use of these strategies, particularly for those fathers who report very little involvement in feeding their children.
The fact that we found no significant differences in parents' use of controlling feeding practices of restriction or pressure to eat with their sons and daughters suggests that children of different genders are not necessarily subject to different levels of controlling feeding practice. Furthermore, whilst mothers' controlling feeding strategies appeared to be linked to their son's BMI, and their daughters' adiposity was not a significant correlate of their use of these strategies, the magnitude of the correlations was not significantly different in this small sample. Further work is required to assess the relationship between feeding strategies and adiposity in male and female children.
Although mothers of girls showed no greater tendency to use controlling feeding practices, these mothers used restrictive feeding practices in the context of reports of their own bulimic symptoms. This finding supports the idea that parental perceptions of their own ability to control their food intake and weight or shape have an impact on their tendency to control their children's food intake, with the hypothesised motivation being extrapolation of their own lack of control around food to their children Costanzo & Woody, 1985) . In addition,
given that the magnitude of this correlation was significantly greater than the corresponding relationship in any of the other parent-child groups, it could be suggested that this theoretical stance is particularly applicable in the context of maternal attempts at controlling food intake for the prevention of overweight in female children. The relationship between bulimia and restrictive feeding practices was significant only for mothers of daughters but not sons, supporting previous work which has suggested that maternal eating psychopathology is related to controlling feeding practices in mothers of girls but not boys (Tiggemann & Lowes, 2002; Jacobi, Agras & Hammer, 2001) . The fact that the daughter's BMI was not related to maternal use of restriction also suggests that these practices may be exhibited irrespective of the child's current weight status, perhaps as a proactive attempt to prevent the development of overweight, in addition to their use as a method of reducing obesity. This supports other work which has suggested that the relationships between parental eating psychopathology and controlling feeding practices may be independent of child actual or perceived weight (Tiggeman & Lowes, 2002) .
The unhealthy eating attitudes of fathers was not linked to their use of restrictive or pressuring feeding practices with their daughters, and their daughters'
BMI did not appear to be related to their use of restriction or pressure to eat.
However, high levels of paternal unhealthy eating attitudes were scarce in this sample, and this finding does not imply that paternal unhealthy eating attitudes are not detrimental to eating behaviour or attitudes in pre-school children. Furthermore, whilst fathers' restrictive and pressuring feeding practices with their sons were not related to paternal unhealthy eating attitudes, fathers with greater dissatisfaction with their own bodies were more likely to monitor their son's but not their daughter's food intake, further supporting the idea that parents are more likely to be concerned about their children's food intake when they have their own weight or eating concerns , and suggesting some gender specificity in this model. Important limitations to this study are that parents' and children's height and weight were assessed though self report, so whilst neither child nor parent height, weight or BMI were significantly correlated with feeding practice in this study, it was impossible to determine the accuracy of their self reports. Furthermore, the remaining data are also entirely based on self report, which may be a potentially biased source of information about eating and mealtimes. Much work has established that parental report of their children's eating tends to be accurate (Whelan & Cooper, 2000; Cooper, Whelan, Woolgar, Morrell & Murray, 2004) , but further observational studies examining the feeding styles of both parents would be advantageous. The response rate to the study was also relatively low, which may suggest that families who responded to the study had greater interest or concern over feeding and eating, but the comparability of reports of controlling feeding practices to prior studies (e.g. suggests that this was not a significantly greater source of bias in this study than in any other study of child feeding. Another potential source of bias was the relatively educated and affluent recruitment areas that were used within this study, which may be a source of different patterns of familial responsibility for feeding, compared to less privileged areas. The age range of the children included in this study was wide, and whilst child age was not related to the use of control in this small sample, further work with larger, age stratified samples may help to map the type of control over feeding used depending on the age of the child. A further limitation of this study is its small sample size, coupled with the risk of increased type 1 errors due to multiple testing. Therefore, the findings of this study are tentative and preliminary and await confirmation with larger sample sizes and more stringent statistical analyses.
This exploratory study has demonstrated that in this small, non-clinical UK sample, whilst mothers retain significantly more feeding responsibilities than fathers, neither parent was more likely to exert control over feeding, and the child's gender did not make significant difference to their likelihood of being pressured to eat or having restriction imposed upon them. Furthermore, as a whole, these findings tentatively suggest that parental extrapolation of weight concerns may be more explicit in same gender relationships (i.e. father-son relationships and motherdaughter relationships). Whilst much further work is required with larger datasets and clinical groups to explore this suggestion fully, we suggest that further examination of the father's role in feeding relationships is warranted. 
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